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Section 1 - Background on the Major Unit 
Process Capability Evaluation 

Water treatment plants are designed to take a raw 
water source of variable quality and produce a 
consistent, high quality finished water using mul­
t i p l e  treatment processes in series to remove tur­
bidity and prevent microbial contaminants from 
entering the finished water. Each treatment proc­
ess represents a barrier to prevent the passage of 
microbial contaminants and particulates in the 
plant. By providing multiple barriers, any microor­
ganisms passing one unit process can possibly be 
removed in the next, minimizing the likelihood of 
microorganisms passing through the entire treat­
ment system and surviving in water supplied to 
the public. 

The performance potential graph (see Figures C-1 
and C-2) is used t o  characterize capabilities of 
individual treatment processes to continuously 
function as a barrier for removing particulates and 
harmful pathogens. Each of the major unit proc­
esses is assessed with respect to  its capability to 
consistently contribute to an overall plant treated 
water quality of less than 0.1 NTU turbidity during 
peak flows. Specific considerations are given only 
to  process basin size and capability under optimum 
conditions. Limitations in process capability due 
to minor deficiencies or incorrect operation (e.g., 
degraded baffles which allow short-circuiting or 
improper process control) do not contribute to  
development of the performance potential graph. 
These operational or minor modification limitations 
are addressed during the evaluation of the other 
aspects of the treatment plant conducted as part 
of the Partnership for Safe Water self-assessment 
procedures. 

Specific performance goals for the flocculation, 
sedimentation, filtration, and disinfection unit 
processes are used when developing the perform­
ance potential graph. These include settled water 
turbidities of less than 2 NTU and filtered effluent 
turbidities of less than 0.1 NTU. Capabilities of 
the disinfection process are assessed based on the 
CT values outlined in a USEPA guidance manual 
for meeting filtration and disinfection require­
ments. Rated capacities are determined for each 
of the unit processes based on industry standard 
loading rates and detention times with demon­
strated capability to  achieve specific unit process 
performance goals. These evaluation criteria are 
defined in Table C-2 of this appendix. The result­
ing unit process rated capacities are compared to 

the peak instantaneous operating f low for the 
treatment plant. Any unit process rated capacities 
which do not exceed the plant's peak instantane­
ous operating flow are suspect in their ability to 
consistently meet desired performance goals that 
will maximize protection against the passage of 
microbial contaminants through the treatment 
plant. Specific interpretation of the results of

f 
the 

performance potential graph are discussed in Sec­
tion 3 of the Partnership for Safe Water self-
assessment procedures. It is important that the 

Figure C-1. Example performance potential graph 
spreadsheet output for LOTUS 123 releases. 

Figure C-2. Example performance potential graph 
spreadsheet output for EXCEL and QUATTRO PRO 
releases. 
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evaluator recognize that the guidance provided by 
this computer software should not exceed the 
evaluators' judgement in projecting unit process 
capability. Options to change loading rate projec­
tions to  values different from those provided are 
available and should be considered if data or the 
evaluators' experience justifies the modification. 

Section 2 - The Performance Potential 
Graph Spreadsheet Tool 

Spreadsheets have been generated to assist Utility 
Partners in creating the performance potential 
graph required for Section 3 for use in the Part­
nership for Safe Water self-assessment proce­
dures. Generating the performance potential graph 
requires opening the appropriate spreadsheet file 
and entering specific physical plant information in 
the defined cells (see Figure C-4). A performance 
potential graph will be generated automatically. 
Rated capacities for each unit process are gener­
ated from user-defined criteria as well as from cri­
teria defined in Table C-2 and discussed in Section 

of the Partnership for Safe Water self-
assessment procedures. The user may print a 
hard copy of the performance potential graph by 
following steps defined in Section 6 of this 
appendix. 

Users requiring expanded instructions for entering 
appropriate information in the spreadsheet cells 
should refer to Figure C-3. Should users require 
additional assistance in preparing a performance
potential graph using the spreadsheet, please con­
tact Eric Bissonette of USEPA/OGWDW Technical 
Support Division at (51 3) 569-7933. 

Section 3 - Selecting the Appropriate 
Spreadsheet for Your Application 

Performance Potential Graph Spreadsheets have 
been developed in LOTUS 123 Release 2.4 for 
DOS and 5.0 for WINDOWS, EXCEL Release 4.0 
and 5.0 for WINDOWS, and QUATTRO PRO 
Release 5.0 for WINDOWS software systems. 
Select the files corresponding t o  your application 
and data entry needs from Table C-1 and proceed 
to Section 4. 

Section 4 - Loading the Spreadsheet 

• 	 Copy the required working file and external 
format file from the Master Diskette to  a direc­

tory 	resident on the hard drive of your com­
puter. Do NOT work from the files contained 
on the Master Diskette. 

• 	 Enter your spreadsheet software by selecting 
the appropriate icon or menu option (e.g., click 
on the LOTUS 123 Release 5.0 icon). (Note: 
WYSIWYG needs to be invoked for the LOTUS 
123 Release 2.4 spreadsheets.) 

• 	 Open the working file as specified in Section 3 
and save the file under a new file name. 

Section 5 - Entering Plant Information 

Each spreadsheet contains a data entry section 
and a chart which depicts the resulting individual 
unit process rated capacities. The LOTUS 123 
spreadsheets generate a performance potential 
graph with the unit process rated capacities char­
acterized by horizontal bars (see Figure C-1). Con­
trarily, the EXCEL and QUATTRO PRO perform­
ance potential graphs characterize the unit process 
capacities by vertical bars (see Figure C-2). The 
data entry sections are identical for the LOTUS 
123, EXCEL, and QUATTRO PRO performance 
potential graph files (see Figure C-3). 

• Begin entering appropriate physical plant data 
in cells B31 ..B71 and E32..E69. Figure C-4 
contains in-depth description of the acceptable 
entries for each of the cells in the spreadsheet. 

• The entered physical plant data will appear in 
blue. Cells containing black values are calcu­
lated from data entered in other cells and can­
not be modified. 
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*If long term (1 2-month) data monitoring indicates capability to meet performance goals a t  higher loading 
rates, then these rates can be used. 
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• 	 Each major unit process section contains a PPG.PIC, using the LOTUS Printgraph 
suggested and assigned evaluation criteria cell procedures. 

• 

• 

(e.g., the flocculation section contains a sug­
gested and an assigned hydraulic detention 
time cell). The suggested loading rates, sum­
marized in Table C-2 of this appendix, for 
specified situations are representative of condi­
tions in which identified unit processes have 
demonstrated effectiveness in serving as a 
multiple barrier in the prevention of cyst and 
microorganism passage through the treatment 
plant. 

The actual rated capacities for each of the unit 
processes are calculated from the loading rates 
entered into the cells labeled "assigned loading 
rates." Users must enter a value into the 
assigned cell, either selecting the "suggested" 
value or entering their own loading rate. 

The performance potential graph contained a t  
the top of each spreadsheet will instantane­
ously update after each data entry. Complete 
the entire data entry process prior to proceed­
ing to  printing the spreadsheet output 
described in Section 6. 

Section 6 - Printing Spreadsheet Output 

To print the performance potential graph using: 

• 	 LOTUS 123 Release 2.4 for DOS, invoke the 
WYSIWYG add-in and print the previously 
defined range by pressing <Shift :> then 
selecting <Print> and <Go> after the sys­
tem has been configured to  the user's printer. 
If the WYSIWYG add-in is unavailable, users 
should generate and print the graph PIC file 

• 	 LOTUS 123 Release 5.0 for WINDOWS, or 
QUATTRO PRO Release 5.0 for WINDOWS, or 
EXCEL Release 4.0 or 5.0 for WINDOWS, fol­
low printing techniques specified for 
WINDOWS applications by clicking on a 
printer icon (which will print the previously 
defined range) or select PRINT from the File 
submenu (and select "previously defined 
range" when the system requests a printing 
option). Users may have to  adjust margins to 
accommodate individual applications in order 
to  print output to a single sheet of paper. 

Section 7 - Important Rules to Remember 
When Using the Performance Potential 
Graph Spreadsheet Tool 

• 	 Cells containing "Black" values are calculated 
from other pertinent data entries and cannot 
be modified because the cells have been pro­
tected. 

• 	 The actual rated capacities for each of the unit 
processes are calculated from the loading rate 
entered into the cells labeled "assigned loading 
rates." Users must enter a value into the 
assigned cell, either selecting the "suggested" 
value or entering their own loading rate. 

• 	 The external format file must be copied from 
the Master Diskette to  the same directory as 
the working file or the Performance Potential 
Graph will not be visible when using LOTUS 
123 Release 2.4 for DOS. 
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